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together with seams and masses of sandstone, with 
lignite, clay beds, and metamorphic granitic porphy
rite. 

The geological area of the Klondike region is there
fore composed of a quartz porphyrite for its central 
section, and is bounded on the north by sericite·mica 
schist, diabase, limestone, serpentine, and quartz. 

On the east the Klondike region is bounded by ande
site, rhyolite, diabase, conglomerate, sandstone, clay 
beds, seams of lignite, great peat bogs, and the enor
mous "peneplain" deposit of Flat Creek "washed grav
els," from rocks which are entirely foreign to the local 
deposit·environment. 

On the south, the Klondike region is bounded by a 
great mass of silicified and brecciated Tertiary con
glomerates, with andesite, rhyolite, and quartz with 
quartz porphyrite, together with limestone, altered 
rhyolite, seams of lignite, clay beds, and sand.:tone. 

On the west the Klondike region is bounded by a 
mass of granite, with metamorphic granites and quartz 
porphyrites, together with limestone, rhyolite, andesite, 
trachyte, agglomerate, and veins of silicite or quartz. 

The great intrusive and isolated zone of dikes of 
quartz, that breaks into the central area of the schis
tosic and porphyritic rocks of the Klondike gold-placer 
region, from near the head of All Gold Creek to Burn
ham Creek via the left limit of Dominion Creek, is a 
valuable district for prospectors to study for deposits 
of vein quartz containing free gold; and in possibly 
sufficient quantity to make its mining, as a lucrative· 
"hard·rock" proposition, a profitable and economic ven
ture. 

Evidences of a "telluride" of gold, silver, lead, and 
bismuth have been found in ·the andesites, rhyolites, 
and porphyrites of the Klondike region. 

It is possible that more careful prospecting below 
the thick carpet of moss, sphagnum, and erica, in the 
great forest growths, may yet uncover dikes and zones 
of andesitic and porphyritic rocks, carrying sylvanite 
and calaverite in sufficient quantity to make the 
mining of such rock a profitable enterprise. How
ever, the Klondike mining district is at present, strictly 
spealdng, solely a placer·gold mining region; but 
an enormous future hydraulic and dredge mining 
llI'OllOsition on a large scale of operations. 

For the method of gold deposition in the placer grav· 
fls, see account of the "Genesis of Gold }<'ormation in 
the Placer Gravels of the Klondil,e-Yukon·Alaska Gold 
I<'ields," to follow. 

IlEOLOGWAL STRUCTURE Ill<' 'l'lIt; ROCKS OF THt; �'ORTY MILE 

DISTRICT 01<' ALASKA. 

The surface rocks and stratums of the Yukon River 
in the vicinity of the Forty Mile district in Alaska
which is adjacent to the Klondike mining region-are 
principally of the Tertiary of the Eocene period; al
though limestones, of the Cretaceous; schists, highly 
silicified and crystalline, of the Silurian; and cassi
terite·bearing granites, of the Arc�ean, are also found, 
interspersed among these tertiary rocks. 

Large quantities of a mixed cassiterite and magnetite 
are found in the gravels of certain of the tributary 
streams of the Forty Mile River. 

These Upper Yukon River rocks consist of diabase, 
metamorphic diabase, crystalline sericite·mica schist 
(these schists sometimes containing intrusive masses 

of magnetite in a variety of cassiterite·bearing gneiss
oid granites) together with porphyrite and quartz 
porphyrite interspersed with cross section dikes and 
veins of laminated sericite schist-possibly of Silurian 
date-together with andesite, rhyolite, trachyte, and 
some pegmatic porphyrite of Eocene date; all of which 
show great faulting and fiexure from their original 
form of deposition, caused by severe seismic disturb
ances. 

It is quite evident that these rocl{s were first ren
dered soft and plastic by seismic pressure and its 
resulting heat, so as to soften the rocky strata, and 
then were violently disturbed and thrown into their 
present curved, angular, inclined, and twisted positions 
by sudden, powerful, and pulsating volcanic activity, 
to account for the presence of the trachytes, andesites, 
and rhyolites, with aqueous deposited secondary sil
icites, as chalcedony and hyalite, scattered throughout 
the dikes and veins of the older strata and masses 
of rocks. 

These seismic disturbances have been so severe in 
some places-especially at a high bluff below Eagle 
City near the Yukon· Alaskan boundary line-that it 
has caused great local torsion, stress, and displacement 
of the strata, as to make huge masses of rocks, twisted 
and buckled in all degree of serpentine angles and 
curves, especially at a cliff, locally named Calico Bluff. 

Following the last general seismic disturbance came 
the local conditions for the deposition of the gold·bear
ing placer gravels of the Upper Yukon River and its 
tributaries. 

GENESIS OF 'i'lm GOLD DEPOSITION IN THE PLACER GRAVELS 

OF 'J'UF. KLONDTT{F.-YUKON. 

We will now, from practical study of the Klondike 
placer gravels, endeavor to show the method of the 
deposition of the placer gold (or the auric content of 

these detrital masses of broken schists, quartz, ser
pentines, and silicites) not altogether from the torron
tial lixiviation of the rock detritus, but also by and 
from deposition out of a hot aqueous solution of an 
alkaline silicate, containing gold, iron, sulphur, and 
other minerals, when such solution comes into contact 
with acid and organic snrface conditions. 

Whatever gold may have been formed in quartz 
veins, or in quartz lodes and zones, by igneous action 
(as the deposition of gold with molten silicite, inter
penetrating the cracks and fissures of the sheared 
schistosic and serpentine rocks) was no doubt pre
cipitated in among the detrital gravels, as irregularly 
shaped, attrified, and water-worn fragments and. crys
tals of gold, along with the detrital masses of broken 
quartz (silicite), siliceous schists, and laminated serpen
tines, which are formed on or near to the so-called bed
rock of the valleys of the creeks, and also in the 
ancient lake terraces, locally called "benches." 

It may have been possible that this method of gold 
rrechitafj::>n was general all over the Klondike region; 
that is to say, the deposition of the gold in the gravels 
and detritus of the Klondike gold fields was formed 
by torrential lixiviation (or the washing of agitated 
water�) dashing, tearing, breaking, and carrying away 
the debris oCcrushed rock masses, containing reticu
lating veins of gold-bearing quartz, and depositing this 
crushed rock and quartz, as a gold·bearing detrital 
placer fiEld; but upon a careful personal investigation 
of part of these Yukon valley creek beds, I have posi
tively found evidence of deposition of pyrites, gold, 
and quartz crystals (silicite) from aqueous solutions 
of alkaline silicates. 

Interpenetrating among the broken laminre of scaly 
schists, I have found irregular shaped and unworn 
fragments of gold, radiating in every direction from 
a plexus, or common center, in lines of unbruised frag
ments of gold, and in such positions as could not have 
been possible, if they had been torrentially deposited 
and torrentially lixiviated. 

Pyrites, whose sharp angles were exposed in all man
ner of irregular positions, have been found in among 
detrital matter on the schistosic bed-rocks, that, if 
they had been taken from contact with moving tor
rential detrital matter, would have been crushed into 
fragments, or at least, have worn and attrified their 
sharp angles of crystallization. 

Gold, in crystalline form, in specimens which were 
found shows positively that they are pseudomorphs (or 
false forms) of quartz crystals, taking the shape of 
groups and single-apexed crystals of silica, but com
posed of a high·grade variety of aqueously deposited 
"placer gold." If these gold crystals had been torn 
out of the broken rock masses by the action of these 
agitated torrential waters, then the sharp angles or 
these crystals of gold should have been abraded, 
bruised, flattened, torn, and broken, which are not 
even attrified, and their planes and angles are sharp, 
smooth, and distinct. 

Quartz, as silica (silicite), pure and crystalline, in 
nodules and lenticular masses, has been found in 
iEOlated conditions on the broken schistosic "bedrocks" 
and also in the "pay-streaks" of the placer gravels and 
detrital matter in the creek beds, in such positions 
and conditions, which definitely prove that they were 
deposited there after the detrital matter was formed. 

These three facts cannot be disputed; and they are 
absolutely at variance with the theory of an entirely 
general deposition of quartz crystals, pyrite crystals, 
and the metallic gold content of placer gravels, having 
been deposiied in the placer beds, by the torrential 
lixiviation of broken rock masses, through the agency 
of agitated, rushing waters. They must have been 
deposited therein by precipitation from an aqueous 
alkaline silicate solution containing gold, sulphur, and 
iron. I account for the formation of this method of 
rlaeer-gold der-osition, in the following manner: 

At the time when the last great seismic disturbance 
took place in the Klondike region (possibly during the 
Eocene of the Tertiary) enormous gushing springs of 
thermal waters were volcanically pulsated and ejected 
from myriads of vents and fractures in the broken 
rock masses; and these highly heated waters under 
pressure contained in solution large quantities of alka
line silicates of iron, sulphur, and gold. 

When these boiling alkalinely·silicated waters came 
into contact with the acid waters of the surface con
ditions in the broken rock masses-such as contact 
with organic matter, peat, muck, vegetation, and sur
face waters-an immediate electro·chemical reaction 
took place, by which most of the silica (quartz) would 
be deposited in a more or less minute crystalline con
dition, and a portion of the iron combine with the 
remaining silica (quartz) and the alkali-which in 
this ·case was mostly composed of magnesia-and be 
thereafter precipitated to form micaceous schistosic 
rocks. The remainder of the iron and the sulphur 
would then unite to form a "pyrite" and sometimes 
be highly auriferous, as a gold-bearing ferric sulphide. 
The gold content of the alkaline silicate solution would 
now be deposited, either as free, irregular shaped 
grains, scales, and pieces of alloyed metal with Iron. 
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lopper, and silver; or else be mechanically combined 
with the newly formed pyrite, hematite, or limonite, 
to form gold-bearing iron-ores. Or, the gold content 
would combine with the fractures and crevices in 
decomposed matter of the small lodes, reticulating 
veinlets, irregular masses, and "chimneys" of brecci
ated quartz, with interpenetrated, porous and decom
posed trachytes, rhyolites, and andesites, to form rocks 
and ores carrying metallic gold. In some instances, I 

have found the g.old therein the porous oxidized ande
site, as a "telluride," in chemical combination with 
tellurium and silver as a "sylvanite." 

By atmospheric, fiuvial, and seismic infiuences, the 
disintegrating of these aqueous· formed deposits of re
ticulating veinlets and irregular shaped masses or 
silicite and silicates with gold, together with the 
electro-chemical deposits of metallic gold, and caused 
by the intrusion of the alkalinely-silicated thermal 
waters containing gold, sulphur, and iron, in torren
tially deposited and non·auriferous acidulated and 
vegetation-watered barren gravels, was undoubtedly 
the genesis of a very large part of the deposition of 
the gold-bearing gravels of the Klondike section of the 
mining districts of the Upper Yukon River. 

And this method of gold deposition will also apply 
to the entire gold-bearing gravels of the Yukon River 
valley and the tributary valleys of Alaska and British 
North America. 

(To be continued.) 

SULPHUR AND PYRITES. 
ACCORDING to Dr. David T. Day, of the United States 

Geological Survey,. the domestic production of sulphur 
in the United States increased from 181,677 long tons, 
worth $3,706,560, in 1905, to 294,153 long tons, worth 
$5,096,678 in 1906. Exports were 22,237 long tons, 
valued at $460,435. 

The sulphur industry of the United States during 
the last few years has been characterized by steady 
growth in consumption, increase in production and de
crease in quantity and value of imports as a result of 
the development of domestic resources. 

The dominating factor in the world's supply of sul
phur has been the production in Sicily, which in 1906 

showed a large decrease, chiefly due to the loss of the 
American trade through the development of the Louis
iana deposits. The exports from Sicily to the Uni�ed 
States have decreased steadily for the last four years
from 155,996 long tons in 1903 to 41,283 tons in 1906. 

The pyrites production of the United States increased 
from 253,000 long tons in 1905 to 261,422 long' tons in 
1906, but the price declined from an average of $3.71 a 
ton in 1905 to $3.56 in 1906, causing the total value, in 
spite of increased quantity, to decrease from $938,492 

in 1905 to $931,305 in 1906. 

Pyrites burning entered significantly into the sul
phuric acid business in 1882, when the product was 
12,000 tons. In 1885 the product had increased four
fold: five years later it had nearly doubled again, and 
the increase since has been rapid. The dominant posi
tions in pyrites supply are occupied by Virginia, Cali
fornia and New York. 

More careful attention to waste products in copper, 
lead, and precious metal smelting will lead in the near 
future to a production of sulphuric acid in such quan
tities as to affect commercial conditions very appre
ciably, and these sources of the acid must be taken 
into account. 

THE SUN'S MOTION RELATIVELY TO 

THE ETHER. 

WRITING in Nature, C. V. Burton states that so far ll.S 

is known it has not been pointed out that the ve
locity of light as deduced from the observed times 
of occultation of Jupiter's Iilatellites is affected to 
the first order by the motion of Jupiter and the 
earth with respect to the ether. Taking the best 
times for observation, when the distance between the 
two planets is very nearly a maximum or a mini
mum, there will be no appreciable relative velocity 
in the line of centers and to a first approximation, the 
velocity with which light from Jupiter approaches us 
is then made up of the true propagation velocity in
creased by the common velocity component of the two 
tllanets in the direction earth to Jupiter. In order to 
determine the sun's motion with respect to the ether, 
the values for the apparent velocity of light deducible 
from the observed times of occultation might be an
alyzed, so as to discover any systematic differences de· 
pending on the direction of the line of centers. Only 
very small corrections would be needed on account of 
the motion of the planets relatively to the sun. The 
probable absolute' error in the finally deduced velocity 
of the sun (relatively to the ether) would be of the 
same order as that affecting the finely deduced velocity 
of light. The quantity to be determined might perhaps 
be swamped by the errors of observation, but even so 
a superior limit could be assigned to the sun's ve
locity through the ether. Two of the three rectangular 
components of that velocity being measnred ill the 
plane of the ecliptic, the determination of the third 
component would unfortunately be badly conditioned. 
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